Victims of interpersonal violence are known to be at increased risk of suicidal ideation and attempts; however, few data exist on the impact that violence has on the risk of death from suicide. This study examined 2153 suicides (1636 males and 517 females) occurring between 2009 and 2012. Information was sourced from the Coroners Court of Victoria's Suicide Register, a detailed database containing information on all Victorian suicides. Forty-two percent of women who died from suicide had a history of exposure to interpersonal violence, with 23% having been a victim of physical violence, 18% suffering psychological violence, and 16% experiencing sexual abuse. A large number of men who died from suicide had also been exposed to interpersonal violence, many of whom had perpetrated violence within the 6 weeks prior to their death. Targeted prevention, particularly removing barriers for men to seek help early after perpetrating violence is likely to have benefits in preventing suicide in both men and women.
Introduction
Suicide is an important public health issue, accounting for almost 800 000 deaths worldwide annually 1 and claimed nearly 3000 Australian lives in 2016. 2 Lifetime exposure to interpersonal violence (IPV) is common. Intimate partner abuse (IPA) is widespread, with 25% to 38% of women reporting such experiences. 3 Child abuse also occurs frequently, with 4% to 16% of children physically abused annually, 1 in 10 neglected or psychologically abused, and 5% to 30% sexually abused. 4 Men can also be victims of intimate partner violence (from both female and male partners), with some statistics showing this occurs at a rate similar to that for females. 5 Other forms of IPV such as elder abuse and youth violence are also unfortunately prevalent. 6, 7 Some of the most severe and long-standing consequences of both enacting and suffering violence relate to psychiatric illness. IPV among women is associated with depression, anxiety, posttraumatic stress disorder (PTSD), and alcohol and drug abuse disorders. 8 Men who perpetrate IPA too show elevated rates of depression and PTSD. 9, 10 One extreme response to IPV is suicidal behavior, demonstrated by the well-established association with suicidal ideation and attempts. 11 However, research on IPV and completed suicide is lacking and no study thus far has used an all-inclusive definition of IPV while examining its association with suicide.
IPV is an important public health issue; however, to date it has been largely neglected by the medical profession, both clinically and in research. 12 This study aimed to determine the prevalence of IPV among people dying from suicide in Victoria, Australia. We sought to determine the characteristics of victims and perpetrators of violence, according to the type of violence, the victim-perpetrator relationship, and the proximity of violence to death.
Methods

Study Design
A retrospective audit was conducted, comprising people who died from suicide in Victoria, Australia, between January 1, 2009 and December 31, 2012.
Data Source
Data were sourced from the Coroners Court of Victoria's Victorian Suicide Register (VSR), a custom-built database on all suicides in Victoria. The VSR comprises coded and free-text information including sociodemographics; interpersonal and situational stressors including history of abuse, relationship problems, financial difficulties, child custody disputes, bereavement, or recent legal proceedings; service contact; evidence of suicide intent; history of suicide attempts; and circumstances of death including method, location, and presence of a suicide note.
Ethics Approval
Ethical approval was granted by the Justice Human Research Ethics Committee.
Case Identification
Deaths were included if the coronial investigation was completed and intent was classified as intentional self-harm in the VSR. Coding into the VSR is based on the coroners' finding by trained coders in accordance with a data dictionary. Suicides were included if they occurred between January 1, 2009, and December 31, 2012.
Variables and Definitions
Sociodemographics included sex, age, residential location, relationship status, and employment status. IPV was defined in accordance with the World Health Organization (WHO) typology of violence. 13 
Case Identification
Cases were identified by examining VSR fields pertaining to potential exposure to IPV. These fields included the following: conflict or violence between the deceased and partner, ex-partners, family members, acquaintances or other; other significant events, incidents, or factors prior to death; and stressors prior to death relating to experiences of abuse or trauma.
Data Collection
For each suicide with reported exposure to IPV, the following factors were considered: relationship within which IPV occurred (victim-perpetrator relationship), type(s) of IPV (modality), and time elapsed between most recent reported exposure to IPV and death from suicide (proximity). Evidence of discussion of IPV with a professional (eg, health care worker, legal worker, social worker, police officer, etc), or non-professional (family and friends) was also recorded. Classification of each variable was based on review of notes extracted from the VSR by 2 researchers (MM and KS). When uncertainty arose, 2 senior researchers (GJ and LB) were consulted and classification resolved by consensus.
Data Analysis
Data were imported into the Statistical Package for the Social Sciences (SPSS) Version 22. Descriptive analyses were performed for those exposed to IPV. Subgroup analyses were conducted for victims only, perpetrators only, and both victims and perpetrators of IPV. Two-tailed inferential tests were calculated using Pearson χ 2 and Fischer's exact test, with α at P < .05. We reported numbers, percentages, and 95% confidence interval (CI). Cohen's κ was calculated on a 10% sample of the 139 cases coded by KS to determine the agreement in the coding of IPV exposure and characteristic variables between the 2 primary coders. There was almost perfect agreement (κ > 0.81) for more than 85% of coded variables. Kappa could not be produced for 4 variables; these showed 92.8% agreement.
Results
For the 4-year period, 2155 Victorian suicides were identified. Two cases (1 male, 1 female) were excluded as exposure to violence could not be adequately assessed, leaving 2153 suicides for analysis. Of these, 1636 (76.0%) were male and 517 (24.0%) female, with a mean age of 45 years (range = 14-97 years).
Exposure to IPV
Approximately one third (n = 773, 35.9% [95% CI = 33.8-38.1]) had exposure to IPV as a victim, perpetrator, or both victim and perpetrator. A greater proportion of the 517 women who died Figure 1 ). These women were more often victims only of violence, whereas men were more likely to have either not been exposed to or been perpetrators only of violence (P < .001).
Among the 219 women exposed to IPV, 151 (68.9%) had been victims, 21 (9.6%) perpetrators, and 47 (21.5%) both a victim and perpetrator. One in 4 (n = 119, 23.0%) women dying from suicide had been a victim of physical violence, 1 in 5 (n = 95, 18.4%) suffered psychological violence, and 1 in 6 (n = 84, 16.2%) experienced sexual abuse (Table 1) . Female victims of violence most commonly experienced abuse from an intimate partner (n = 90, 17.4%) or within a parent-child relationship (n = 76, 14.7%). The most recent experience of violence for women was often more than 12 months prior to suicide (n = 95, 43.4%).
Men who died from suicide had most commonly been exposed to violence as perpetrators only (n = 271, 48.9%), while 151 (27.3%) had been victims only and 132 (23.8%) both a victim and perpetrator. Physical violence was the commonest modality, with 297 (18.2%) perpetrators of physical abuse and 168 (10.3%) victims (Table 1) . Men perpetrated violence most commonly against an intimate partner (n = 283, 17.3%) or parent or child (n = 117, 7.2%). Only a small number (n = 41, 2.5%) had been a victim of IPA. Most male perpetrators of IPV had done so in the 6 weeks prior to suicide (n = 143, 35.5%), whereas the majority of victims had last experienced that violence more than 12 months prior (n = 150, 53.0%).
Disclosure of Violence
Women (n = 184, 84.0%) were more likely than men (n = 291, 52.5%) to have disclosed their exposure to IPV prior to death (P < .001; Table 2 ). Victims only (n = 226, 74.8%) and those who had been both a victim and perpetrator (n = 148, 82.7%) of IPV were overrepresented among those disclosing violent experiences, while perpetrators only were significantly underrepresented (n = 101, 34.6%; P < .001).
Discussion
More than one third of suicides in Victoria had a history of exposure to IPV, present in almost half of female suicides and in one third of male suicides. Women were more likely victims, while men were more likely either perpetrators or not exposed. Women commonly experienced physical, sexual, or psychological abuse within an intimate or familial relationship. Men predominantly perpetrated physical or psychological abuse against an intimate partner, parent, or child. Victims of IPV most commonly last experienced this violence more than 12 months prior to death. In contrast, perpetrators had commonly done so in the prior 6 weeks. An overwhelming majority of women had disclosed IPV to a third party; while most men had also disclosed, the rate of disclosure was markedly lower.
Contrary to expectation, we found that among women who died from suicide, the rate of exposure to IPV was no greater than the reported prevalence of violence exposure among the Australian female population. 14 It is unclear from our data whether this indicates that exposure to IPV does not increase the risk of death from suicide or whether those women who are exposed to IPV constitute the same group who go on to die from suicide. Furthermore, for males, the rates of exposure to IPV among those who died from suicide were lower than reported population violence prevalence. 14 This may be explained by several factors. First, these statistics are reported by the Australian Bureau of Statistics, which documents reported experiences of violence only, not perpetration. However, we found that when men were involved in IPV, they were usually perpetrators. Furthermore, men less often disclosed IPV prior to death, and as such, it is unsurprising that our study, based on coronial investigation data and heavily reliant on disclosure of events prior to death, revealed lower rates of IPV. That most female experiences of violence occurred within an intimate or familial relationship supports previous findings that women are at highest risk of experiencing violence from an intimate partner 15 and highlights the potentially devastating consequences of such abuse. In examining violence modalities, many studies have focused solely on physical and sexual abuse. However, psychological abuse has been shown to be as detrimental to women's health and well-being. 16 One of the strengths of this study was that psychological violence was included; it was more prevalent than sexual abuse and was only outnumbered by experiences of physical violence. That a history of psychological abuse was present in almost 1 in 5 women who died from suicide is not surprising given the nature of this violence, which includes intimidation, humiliation, and isolation. Much of the violence experienced by women who died from suicide was historical, suffered more than 1 year prior to death. Victims of IPV are known to have severe and long-standing psychological damage, with increased rates of depression, anxiety, and PTSD. 8 These illnesses are known to follow a chronic, fluctuating course and are associated with long-term increased mortality. 17 Among those with identified exposure to violence prior to their death, male perpetrators represented the largest cohort. While it is reported that male violence in the Australian community primarily occurs between strangers, 18 we found men who died from suicide most often perpetrated abuse against a partner or family member. One reason for the predominance of male suicides may be that when men do engage in self-harm behavior, they often use more overtly lethal methods and are more likely to succeed in their attempt. 19 Despite this finding, community views toward violent perpetrators continue to limit the attention this group receives both clinically and in the literature.
Almost 1 in 10 of those who died from suicide had been both a victim and perpetrator of IPV. A history of violence, including victimization from or witnessing family violence, has been associated with IPA perpetration later in life. [20] [21] [22] Our study was unique in examining suicide among those who had been both a victim and perpetrator of IPV as a separate group. Given the known mental health consequences of suffering or perpetrating violence, 8, 9 it may be expected that a history of both would augment the risk of psychological problems and suicide; however, this area requires further investigation.
The majority of both men and women exposed to IPV had discussed this with a professional, family member, or friend prior to death. A number of services for addressing IPV already exist throughout Australia. These include policy frameworks, legal responses, professional education and training, and victim and perpetrator intervention programs. 23, 24 The first point of service contact is often the justice system, incorporating police attendance at reported incidents, courtissued family violence intervention orders, and prosecuting criminal offences arising from violence. The health care system too plays a key role, seeing a number of varied presentations as a consequence of IPV, including physical and mental health, and substance abuse problems. Specialist family violence services are also integral, providing crisis accommodation, casework, counselling, psychological support and dedicated family violence programs. Specialist interventions also exist to help perpetrators cease violent behaviors through behavior change programs.
However, these services have limitations. The recent Victorian Royal Commission into Family Violence (2016) 25 put forward a number of recommendations to improve specialist family services, including pathways to make it easier to find help and gain access to services, improve funding for programs, better family violence training in key workplaces, and strengthen perpetrator programs. Our data highlight the importance of improving services and responses to disclosures of IPV. The vast majority of women and most men are willing to talk about their experiences of violence, a fact that must be utilized in suicide prevention.
Low-income countries in Asia and the Pacific have the highest burden of suicide in the world. 26 Furthermore, IPV, in particular violence against women and childhood maltreatment has become an increasingly important issue with much of the recent literature showing it to be a significant risk factor for poor mental health and suicidal behaviours. 27, 28 However, a number of factors make generalization of results across the diverse range of cultures within this region difficult. Suicide characteristics vary considerably, with a proportionally higher number of female suicides seen in China (in particular rural China), India, and Pacific Islands compared with high-income countries such as Australia. 26 Furthermore, differences exist in the age distribution of suicides (young people at greatest risk in India and the Pacific Islands, while it is the elderly in Asia) and method employed (greater number of suicides by ingestion of toxic substances in Asia and the Pacific Islands). 26 Cultural attitudes to suicide also differ, being condemned in Muslim countries and still considered a criminal offence in some countries (eg, Tonga). Cultural differences also have an impact on experiences of violence, influenced by arranged marriages, dowry vindications, and unequal rights. 29, 30 Limitations to replicating this study in other Asian and Pacific nations are largely resource based, with many countries not currently having effective surveillance systems nor strong population-based research programs. Furthermore, under a dozen Asian-Pacific countries currently report suicide mortality data regularly to the WHO, 26 limiting the ability to gather a strong body of data.
Despite these differences, suicide and violence are uniformly recognized as important regional and global issues. With increasing recognition of this importance, regional investment in data collection and research is required, ultimately with the goal of developing targeted suicide intervention practices.
Strengths and Limitations
Major strengths of this study were the large sample size and broad definition of IPV. We examined completed coroner's investigations for a 4-year period, providing one of the largest samples of completed suicide examined in the context of IPV to date. By applying the WHO definition of IPV, we were able to examine the prevalence and association of violence across a range of settings and modalities. Furthermore, it is one of few studies to examine perpetrators in addition to victims.
The retrospective research design limited causal conclusions. Exposure to IPV could only be assessed based on reported evidence within the coronial record by third parties after the suicide. When there was no evidence of IPV, this was interpreted as no exposure to violence but may have actually represented lack of reporting. Moreover, there is known underreporting of violence, which may have resulted in underestimation of the incidence of IPV.
Lastly, while there has been a recent rise in research focusing on the homicide-suicide dyad, which occurs with child abuse related deaths, whose parental assailants go on to kill themselves, we lacked the data to adequately examine this phenomenon.
Conclusions
Both suicide and IPV have significant societal impact and there is much to be gained from better understanding their association. This research suggests that a substantial number of suicides in Victoria have a history of exposure to IPV and highlights an area for targeted suicide prevention strategies. While efforts to prevent suicide need to be directed at women who are victims of violence, primarily within the home, they must also focus on men who perpetrate family violence, especially early after the act. Many experiences of violence are historical and disclosed prior to death, providing opportunity for intervention and management of the consequences of exposure to IPV before death.
